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5 Claims,

This invention relates to valves for internal
combustion engines and particularly to a means
gf maintaining & valve at 8 reasonable tempera~

ure,

. B A primary object of the present invention is to
provide improved air circulating means through
portions of a valve enabling the valve to be sub-
stantially cooled. : :

: _Ancther object of the invention is to provide

10 an air admitting means under. pressure to the

hollow stem of an internal combustion engine

valve at its outer end and mesans to permit the
air to escape from the valve stem adjacent the

head portion. ’ .

And finslly it is an object of the invention to
supply eir to the enclosed outer end of a valve of
an internal combustion engine and provide means
to continuously conduct the air through the stem
and within the guiding portions of the valve and
20 then allow the air to escape at the inner end there-

of adjacent the valve head where it may mingle
with the gases within the passages of the enclos-
ing head within which the vaive is mounted.

With these and other objects in view, my in-

25 vention in~ludes the features of construction and
operation set forth in the fcllowing specification
and iilustiated in the accompanying drawings.

In the accompanying drawings annexed hereto
and forming & part of this specification, I have

39 shown my invention embodied in g radial type air-
craft engine and applied to an exhsaust valve
thersof, but it will be understood that the inven~
tion can be ctherwise embodied and that the
drawings are not to be construed as defining or

35 limiting the scope of the invention, the claims
appended to this specification being relied upon
for that purpose.

In the drawings:

19

Figure 1 is a sectional view taken longitudinally -

40 of & valve made in sccordance with the present

invention and shown in operative position within

a portion of its enclosing head. : i

Fig. 2 is a fragmentary sectional view of the

crank case portion of an internal combustion en-

45 gine showing one form of air supplying means for
& valve.

Thig. 3 is a detail view of the lower end of a valve
operating rod and enclosing tube which may be
used with the present invention.

Pig. 4 is a sectional view of & portion of a com-
bustion head provided with intake and exhaust
valves showing a passage for conveying air from
an inteke passage to the space surrounding an
exhaust valve made according to the present in-
55 vention, and

60

(CL 123—177)

Fig. 5 is & central sectional view showing inteke
passages for a radial type internal combustion
engine from which air may be supplied in regu-

_ lated volume for cooling the valves.

1n the above mentioned drawings I have shown
several embodiments of the invention which are
now deemed preferabie, but it is to be understood
that changes end modifications may be made
within the scope of the appended claims without
departing from: the spirit of the invention.

In the operation of internal combustion en-
gines of high speed and heavy duty, the valves,
more particularly the exhaust valves, are sub-

" jected to abnormally high temperatures. This ex-

tremely high temperature is one of the principal 0
causes of failure of exhaust valves. It Ainduces
rapid wear of the guiding portions due to impos-
sibility of maintaining efficient lubrication and
also causes deformation of the valve head and
seat, inducing leakage and reducing both strength
and durability. It is proposed, therefore, in ac-
cordance with the present invention, to provide
means for maintaining a continuous circulation of
cool air longitudinally through the valve stem so
that the entire valve stem will be subjected to the
cooling influence of this incoming air up to a.
point directly adjacent the head. Several means
are proposed for supplying the alr under positive
pressure to the outer enclosed ends of the valves.
A special blower may be used which may be con-
veniently mounted on the main crank shalt. Also.
this air may be obtained under increased pressure
directly from the intake passages of the engines
at convenient points beyond the supercharger.
After passing through the length of the valve
stem the cooling air may be allowed to escape
through Iateral openings within the stem directly
into passages within the combustion head for the
exhaust gases. The valve stem, as shown in Fig.
1, is therefore cooled throughout its length and,

7

by conduction of heat along the metal of the stem

from the head, the head is also materially cooled.
Referring more in detall to the figures of the
drawings, I provide a combustion head 10 for an
internal combustion engine of coventional or 100
standard form within which cperates a valveilof
the poppet or mushroom type. This valve 11 is
slidably mounted within a tube or slceve 12 in-
serted within the combustion head 10, the beveled
surfaces of the velve head engaging corespond- 105
ingly beveled surfaces of the combustion head 10.
The operating means for the valve 11 comprise &
rocker srm 13 actuated by & rod 14 and tappet
15 by means of & cam 16 mounted on the main
cam shaft 17 of the engine. All of this mech- 110
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anism is suitably enclosed within an enclosing
portion for the valve operating means 13 and the
cover plate 18, which may be held down in pres-
sure tight relation to the enclosing portions of
the combustion head 10 in any preferred manner.
An enclosing tube 19 presentiy to be more fully
described is provided within which the operating
rod 14 is movable.

Adjacent the outer end of the stem of the valve
11 are lateral openings 20 extending into a central
longitudinal hole 21 extending substantially the
entire length of the valve 11, Also closely adja-
cent the head portion of the valve 11 are other

" lateral openings 22 extending into the extreme

Inner end of this longitudinal opening 21, Air
admitted to the openings 20 at the outer end of
the valve 11 may therefore, atter passing substan-
tially the entire length of the valve, be allowed
to escape through the passages 22 within the
valve 11 and mingle with the exhaust gases with-
in the passage 23.

In order to supply air continuously to this hol-
low valve stem a supply of air is provided for the
space 24 within 'the chamber formed by the valve
enclosure and cover plaie 18. For that purpose
& blower or impeller 25 may be mounted directly
upon the main crank shaft 17 of the engine so that
rotation of the shaft will force air admitied to
the crank case at any convenient points radiaily
outwardly into the spaces within the tubes 19 for
the valve operating rods 14. These tubes 19 are
connected by openings 26 within g frame member
with the space occupied by the impeller 25 and
will therefore permit a large quantity of air tc be

‘continuously supplied to the spaces 24 from which

Space this air may be admitted to the valve stems
as above described. :

In lieu of an impeller 25 keing mounted upon
the main crank shafi 17, any auxiliary device or
air pump may be employed suitably driven by the
engine or by an anxiliary source of power. - The
air thus forced under pressure may be admitted to
the tubes 18, a special opening 27 being provided
for that purpose. This is shown in ¥Fig, 3. The
ends of the tubes 19 adjacent the crank case, as
shown in Fig. 3, in this form of the invention are
of standard or usual type and entirely.closed, thus
forcing the air admitied through the branch
openings 27 to enter the rocker arm housings and
the valve stems. .

In engines of the Diesel type and equipped
with superchargers 30, such as shown in Pig.
5, for increasing the pressure and quantity of
alr supplied to the cylinders before it is mixed
with the fuel, one or more conduits 31 may be
provided leading from the collector ring 32 of
the supercharger chamber. From these points
air may be directly supplied to the branch open-
ings 27 in the valve operating rod tubes 19. A
supercharger chamber and adjacent parts of an
intake are shown in Fig. 5 of the drawings in
which is provided a centrifugal impeller 30 driv-
en by the main shaft 17 and operating within
the intake 33 to discharge air into the collector
ring 32 substantially concentric with the main
shaft 17. For each cylinder g connection may
be made to.the collector ring within which a
regulating valve 34 may be operated so that the
air at a pressure substantially above afmosphere
may be admitted directly to the valve enclosures
24, Levers 35 attached to the valves 34 enable
the valves to be properly adjusted.

A still further mod flcation of the invention
is shown in Fig. 4 which includes the provision
of a conduit 40 between the valve housings 41 and
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42 of a combustion head 43. 'The intake valve
44 and its enclosure and chamber are shown at
the left and may be of standard or usual con-
struction for admitting air unmixed with fuel to
the combustion head 10. The space within this
head 41 is continuously supplied with the incom-
ing air in the usual manner, as by an intake pas-
sage preferably supplied with g supercharger.
A portion of this air is allowed to pass through
the conduit 40 leading from this enclosure in
the head 41 into the housing 42 for the exhaust
valve 45. This exhaust valve 45 is, as indicated,
made ‘similar to that shown more in detail in
Fig. 1 and permits air within its chamber to be
admitted te its hollow stem and escape intfo
the exhaust passages 46 surrounding e head
portion of the valve. -

Within the conduit 40 is interposed a check
valve 48 shown in the form of a ball. A light
spring 49 engages this bail 48 and normally holds 05
it in its closed position. A pin 50 or any other
convenient means may be employed to hold the
spring 49 in operative position against the ball
valve 48. With this check valve 48 in the con-
duit 40 retrograde movement of the air through 100
it is prevented. Under running conditions with
the engine throttle valve but partly open and
with reluced pressure within the intake valve en-
closing head 41, no gases from the exhaust pas-
sages 46 can enter the enclosing head 41,

What I claim is:

1. A valve cooling means for internal combus-
tion engines comprising in combination, & com-
bustion head, valve enclosing portions thereon,
valves movable therein, mesns to force air into 410
one of said enclosing heads, means permitting
bassage of said air from cn¢ enclosing head to
the other and thence through g valve therein
substantially throughout its length, and means
peritting escape of said air from said valve 115

80
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‘into constantly open passages adjacent thereto.

2. An internal combustion engine comprising

in combinstion, a combustion head, intake and

xheust valves therein, enclosing heads for said
valves formed in said combustion head, means 120
for supplying air under pressure above the sur~
rounding atmosphere to said intake valve en-
closing head, means to supply & portion of the air
forced into said intake valve enclosing head to o
the exhaust valve enclosing head, end means 125
permitting passage of air through the stem of
said exhaust valve.

3. An internal combustion engine compriging
in combination, a combustion head, intake and
exhaust valves therein, enelosing heads for said 1
valves formed in said combustion head, means
for supplying air under pressure above the sur-

rounding atmosphere to said intake valve en-

closing head, means to supply a portion of the 135
alr forced into said intske valve enclosing head
to the exhaust vslve enclosing head, means pre-
venting refrograde movement of air through said
supplying means, and means permitting passage
of air through the stem of said exhaust valve, -
4. ‘An internal combustion engine comprising
in combination, a combustion cylinder and head,
intake and exhaust valves therefor, a super-
charger for delivering air under pressure to said
cylinder, a housing for said exhaust valve and 145
its operating means, conduit means for admit-
ting air from said supercharger to said housing,
and conduit means through the stem of said
valve whereby air may be admitted to the outer
end of said valve and exhausted from adjacent 150



1,080,407 3

the valve head with the exhoust gases from sald
cylindez. S -

5. A cocling system for vaives comprising in
combination, & combustion head, & vdive there-

5 ir having s hollow stem throughout its length,
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s housing enclosing the outer end of said valve
stem and the operating means therefor formed

1n sald eomhustien heed, means to continuously
admit air under pressure through said housing
%0 the hollow stem adjacent the outer end there-
of, a check valve in sald admitting means, and
means to permit said air to exhaust from said
stem adiacent the head of the vaive.
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